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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a processor with high performance by 
making a 2nd processor execute instructions of a 2nd instruction set when a 
1st processor executes a specific instruction in a 1st instruction set. 
SOLUTION: The microprocessor 100 uses an RISC core 106 for the execution of 
RISC instructions and a VLIW core 140 for the execution of VLIW 
instructions. An instruction fetch unit 101 outputs the address of an 
instruction to be executed to an instruction address bus 105. If a branch 
instruction (a part of RISC instruction) for the execution of VLIW 
instructions is generated during the execution of RISC instructions, an 
RISC decoding unit 114 informs the instruction fetch unit 101 of the 
branching generation. The VLIW instructions are read out of a VLIW table 
113. A VLIW decoding unit 115 decodes the instructions to control a VLIW 
arithmetic unit 120 or integer arithmetic unit 119 and a floating-point 
unit 118 in parallel. 
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[IS*^ l ] 9S l ©ifo4M? s/ h (D&G»:m?r-rz% 1 © 
-fc v h <D^^m'ai- ZW, 2 (DzTu ± yf t £Wi"ST 
^fS^l(07*D-|rs'^5tti| 2 g iro ^i r s/ h©*©0r 
2 ©A** y h ©A***fr*-a r. k k 

Iif*ii2j Mian i ©A** * h©**ttpr«*-r* 
wit 1 1 5 if ** i i^ie«c©x - * mmmmo 

3 ] IMBJft 1 ©ifo<£-tr s/ h ©**©**!« 
tt, tWG*2©illhfr©KftJ:9*v^fc*4TO£-f-<&BI 
#« 2 KE*©? 5 — *4fc8S*. 

[»#94 ] ffliaSS 1 ©<ft£"fe y h ©ift<£©&*fgfi 
II, flftre*2©A^©BftJ:0fiV^fc«r#»i-*-3lt 
#S 2 lc|E«c©x— * *&3SgIt 0 

[If #55] fltJiEMI 1 ©ift<JHr s/ h©^^tfltlfS^2© 

1**91 1 CfE&©:r-*&JI2£g„ 

[n««6] Mia* 1 ©a** y h©^^©i§Stt, in 

KIE8c©r-*&3gg 0 

s-r-^&g^g-t-fco-c, *i©ife3"fcy h©i&*fc 

45»2©*«-fey h©**!CJ:o-C»J«**t5^'B^ 

* At Miner-* «sie*©t kv* aw ice* a*x 

[R*5 8 ] mmWi 1 ©*❖* y h ©ife^tt «rttftT*> 
•J. UME»2©*3-fey KO^IiltftffeSItSr 

w»k-tzn#*5. 7 iuBf^-^ajaK*. 
[»*« 9 1 sires i ©*❖* y h ©&#©**!§§ 
it. we*2©A*©iw^i?ftv'»£i:«r#*-fci-5R 

KB*©?*— **BI3SB. 
(»** 1 0 ] flfjfE^ 1 ©ifo^i? y H ©*^©**l§5 
IS, tWB*2©A*©IHU0fi^::fc&fc*i:-t-*lll 

8 izEM ©x- * &g£fi 0 
[Iftftgl l]'WIBJSl©A*-fey h©*^i:ttlB»2 
©ft** y h ©**tt*lcB**-c*> -5 r. > k i- 
5 iff *« 7 Icf2$©r-**ag2£* 0 

1 2 ] ire* i ©ft^-fe- s/ h ©ft*©f§£tt, 

WIS Jg 2 ©ft <£©!§£ J: »> fiv ^ i fc Sr»» i: 1-5 iff 

1 llcfBt^T-^^aggo 

[»#Sl3] «*«fc#U » l ©**#Srfeim-5 
9 1 ©EttSB*»6ife^S:tt*a LXM?T-tZ>m l ©x- 

jfeMftfl^£fctt*©«JMSfr:&U EHSKHfr^te* 
ft#£ lft£> LTHtTl-5^2©x-^SaSgr) t, 



WIS»2©7 ! -^«3aa*sjltT-r5A*»S:tttti-5* 

2©EiiakSrft*i-«f f -^*a3Kfi*tf*>oT. 
MiBfli i of-^aaaas**!!! L/cft^Bf^roft* 

BfJi2ir2©x-*&gg|5T'2m-t3ft<££ 

mtsft 2 ©iB«tta»feK*m-r i t s^mti-a^-* 

liff#JSl4] R I SCft££Hfrf3R I SC37 
fc, VL IWft^frftiM-t'SVL IWf- Z7Vv£, VL 
IW^IfftJVLIW^rt, flfFlERISCnT 
tVL IWaTfc©ttf^«l9#A.8r«»Pi-SVL IWfi 

T, 

MER I SC37*5R I SCft£©:>*>f-:7Vl/-'? L :'3 

T-hUIHVL iWf-^/ui»6VL IWft#£gUifflU 
WEVL I Wfi»W3£a=y htfftftER I SC37A>f> 
WIBVL I WnT^ibfl^&U StllSVL IWf-^P 
a»6VL I Wft^OST = - K#»*UiSft5 *TV L 

StriEVL lWf-^ui>6»K*fflcSH5VL IW^^-Sr 
tt»i"6fcft©(t*SrT K^*»©»ICTLB*»6BI 

[If*5l6l 4 ©-v^n fairs' f-B, $ 

felCVL IWifo^4M*« % 9l#tt*im*ti5VL I 
w^^©ib^fc v l I Wift#!mt£lc'<g4§-t-3 Rise 
^©K^&lliitt^fcSA^fl^SBKSrWL, Mil 
tt#fcvMi£-fcVL lwA^©»TSr»fci*J=1l#*© 

r i s c^^mnzmn^m^r^f y-f. 

[Iff*^17j !ff*JSl 4©-v-Y^n7"D-fe:s/-tMcjoVN 
t, VL IW^olSffSraiLLfcO, HtfS:!H»i-5 
U-^^SrT'D-t y^rt^BI^U VLIW^Hfig 
±Nfl-liVL IW*^-fcRH»©af^fcfT5Rl SC^ 
W»c»tti-5 ^ fc "C, VL lW3T©Ebf^Srffih$-arig; 

[IS*^ 1 8 ] f&5jS® 1 4 © V L I Wf-^MS 

rom, 7?y«>a.y*y, ss^flifr^^y ©5*>©V^ 
[if *9 2 0 ] if ^ l 4 ©v l I wf— T^fcWBtt 

[M*«2 1] lf3ltiS2 0©VL I W^— ^yi/ftH«4 

ft, S RAM^;^^^JDRAM©5*>^^' 1 ^tl^T" 

[Iff*ll2 2] IffjJtJll 40VL IWf- 7Vb^R I S 

cnrcrn-fej/f-^tjft^tgft^^yicrtKi-a 
[*(H©i*a4ttMi 



[0 00 1] 
[0 0 02] 

li3*£*4k©##£-t5o CflittCISC (Comple 
xed Instruction Set Computer) I^-Y ^c^Dty 
"7\ RISC (Rediced Instruction Set Computer) 
IW^D^Dtyt, V LIW (Very Long Instruc 
tion Word) (XliL I W (Long Instruction Word) U 

[0003] ci scm-?"(?v7v±yftt. mk.\i 

8if y h&VMi 16Vy h U *>h 

8tj/H, 6 4\?yh&, 8 O tf 3/ r-ft^T'fc-So A 

■fc.*UW*©fc», ^- K"7 :*T*##<ifiHffl4i&8:ii.ft 

fc 0 CIS Ci-V'f ^ D7"Pt j/lJ"©<J!li LTte, 
D-7ttO6 8 0X0, ^yrM±(D8 0X8 6^ife 
5. 

[0 0 04] i§5jitefg&iI&-f-3-o<73fi?t LT, R I 

5 Cgi-^^n^n-fey-frasttj-ct 7c 0 RISCiW 
^nT-ntyftt, 1 6 tf y hg, 3 2 tfy hgSfcVMi 

6 4 f y 0i^g0^7i— 7y hf, 1^ 

»)*LT^5 0 A^PlWfiTNfeSfc*, W^o^nt 
i/f-oSdWSro^— K^ritc I scIc^-i'^p 

?-YT-fc5o 4*, 1 6 bTj/ h&tii&t 3 2\fy r-ft<fe 

# »ft L «r* £ L fc 

©t>fc-5„ R I S CT'atyttDMt SPAR 
C, MIPSa«R3 0 0 0^5„ 

[0005] *a, »aflsofc«>, ftfPJSi6*&^±S 
[0006] rn^LTS^-ettfe^^v^^fi 

Lt. VLIWf7"Dtyfi5#4t3 s VLIW7"p 

■fe s/i^Tlii 2 8 ify h£i±ofti^^Srttot18ft© 



fcSStTWfcSlfe^S:* J:ftTl^>t5 3 VLMVfi 

•f3£-S* J <eV^*. RISClv|'^D7 , Dt5'tO 

4*5, VL I Wl7*ntyfOMt ?;Vf7D 
- • 3>fa- *tt©Trace ce/300^^fc5 o 
[0 0 0 7]—*-, RISCSOT-^f^ft^f 

LTffoT^fc, »Wtt©ffil8/foft (MPEG73- 
*V=J'3-*0 ^H&tg:/^^ 7^«ilJ;y7 Y<7 

[0 0 0 8] MP EGfa- y/^S^ — 
y?4 y 9 tikW£<T>m— &JS©&9jILT'#i:©-r— * 
VVb^.S-^vWp'TV Tffli£©*Q:iitCf2VL IW 

[0 0 0 9] 

^p-fes/lJ-^VMiCPU (<p&*a3^g) ficiscl! 
xi2R i s cit, -tn^ttoy y Y u^rmmnmn 

frhio C1SCS, RISCS, VLIl^OW? 

y7h!>i70Sftttli4V\ W^T'Pt 

y-frHu P)-7-*x^-r (A^frS^^tfo ) x-ii 
x&s*3Ji£#, rMx-is±ifx#fcy7 h^m 

TS£©«*j9SR]JHi: 46. 
[ooio] ^^©giftii, S£3groy7 h^irtl 

[0011] *mW<Dm<DE#)ti. 7o±yD-ft$W% 

[0 0 12] *3BWO»J©Bfl«Jtt, T'o-fey* 

[0 0 13] #*8©i)WBtttffc*©«L©BftfcjSr»4 
»«H:*W!lll*©IEi£awaSM-HiBa»bW e>a»tc43 "C 

[0014] 

©iifJTfcSo 

[0 0 1517-^ftlSitt, |K0^t7h«# 



-tyxfcSrfrU WIBJSio^o-fey^siWrlEjBiOflii 

y^Ai, IlC^ty hiJlfc5&2©lfe*-tr j/ h 
©A^tcJ:oT#j**it5yB y*5 At fc|)tlE7*-y-» 

[0016] flUE85 1 <Dfi<£± y Y<D^\t pI^«T*) 

KlcAfrkyFO^Ot^Mtt, afJES?2©ift# 
©B«J:0ftv^i**8. MB)* l ©A** y ho* 
£•©&*!§£»*, WE* 2 t>ifvM*fr# 

[0 0 17] SfjEfll©ift£-fey }►©*£■ tlttlE* 2© 
<0»*-feyhOlfc*tt*lc|l*ftT*>5»**«**. SUE 
IS 1 ©A** y h fifJESI 2 ©*<£©!§ 

[0 0 18] r-^MSigeii, i*JMi«:*U II© 
A«-|*Sr*lfl1-*» l ©ElMW»fe#*fcK*Hi LTH 
fT-r5*i©7 f -*«attfc, 3fcfM6f^^«*«*©« 
*»«r*U mi*lc:3l(TTOfc*#*iift*fcLTl*fT 

-T5^2(Dx-^ *aagc t . . twais 2 ©f- * «a»^ 

IW-r5ft*#**tt-ra*2©E*tofc8:AIIIU Ift 

eh i ©r-^ftaa^Btfru t^A**«0ffto*^-c 

£>5it, lftE3fr2©x-y-&a&T'2l*Tl-3ift<££inj 

E»2 ©E*aa»fofit*at-. 

[00 19] W^nyDts/ta, RISCift<££|? 
fffSRI SCaTt, VL IW^firftHWSVL I 
\Vf-7';l't > VLIW^SrIfft5VLIWa7 
t, DtlERI SCaTfcVL IW = Ti:0»f^«I«?|f*. 
SrW»i"*VL iwfi»JMJ63.= y hfc&WU iiER 

I S C37tfR I S 

L<«l»*A**Ht¥Ufci:#, attiteT Ku*TittE 
VL lWf-^f,VL I W^^-SrgE^UiL, WEV 
L I Wr£IMj£«y htftfTER I S CaTj^felWEV 
L I WaT^Bf^Sr^U WEVL I Wf-^tv 
L IWtfl»*OSBT=— K#tt*a44x**TVL IW=» 

(0 0 2 0l»E^^B7atyftt, Sfefc^tt* 
7 Ku**7 KJ/^aC*i-5TLBSr*U StJEVL I 

ftoft-S-Srr K^S6*OBRlcTLB*»6Bli*lctt*ffl 

[0 0 2 l] SfjE^"f^o7 , o-tyiM4, SfelCVLI 
WA^#tt«, 5l#tt#*fT$tt5VL IWift£©ffi) 

i^tv l i w&<%nmk\z.'m t z> r i s c&<%<Dm\* 

*!:vl IWA*o^TSr#fcfli:«W*OR I SCA 



[0 0 2 2] ffiEW ^D7*niry!J-|wj3V>T, VLI 

yoiryf-rtgCI-WL, VL I Wifr^llfflfcihWMcttV 

VL I W3T©»f^Sr»ihS*tt?«***fk 

[0 0 2 3] WE v L I wy-x>Sr*i«Bte> * U It 
rttf*5. WE^WStt^yti, -7**ROM, 7 

T?*>5©a*a*LV\ fflEVL I WT-7*/w£J?3§t£* 
* V MEV L I Wx-7*/u£Jf Site* * V 

tt, S RAMlScVMSDRAM©?*)©^^-?*)*© 

[0 0 2 4] lfflEVL I W^—TVu&R I SC37C7" 
[0 0 2 5] 

^ B/Dt j>t i o oo^d y ^la^^ns, 

^^oyntj/tiooti, R I S Clfe^©*QSSrll?T 
t5R I S CaTtB 1 0 6, VL I Wifr<£©*&J3£Hff 
t5VL I WnTgJl 4 0Jl|!f-?*+5">a 12 9 

[0 0 2 6] R I S C37SJ 1 0 6 fi, ^7ayfa 
= yM0 1, ^tyv'ilO?, RISCfa 
-K^--y H 14, nm>\-&&=L~v h 1 1 8, Sft 
H 19, n-K/* h7aiy hl2 7A> 

[0 0 2 7] VL I W3TS51 4 0 li, VL I Wjgtft^J 
^= y H04, VLI Wr-TVW 113, V L I W 
x=J- K^-y H15, N{I©fiiJf3-= y M 2 0 , 
VL IWo-KA h7a=y M 3 lfrbffll&&tl 

[0 0 2 8] ^^^aiy^a-^y M0 Ift-foST YU 

i o 5tesfctT"*-5*$-©x Kv*&tti*i-*. r 

I S C^^-UffNf^tt^T KV*'<.* 10 5 ©7 KU 
^.l^^-f 5^^^^-^y 1 0 7frb$i$i'** 
1 0 8JcBE*til£tt, RISCfa-Ka-j/HU 
ic&l^TR I S C^^Ofa- KSrff 5o 4*5, 
*y->al o 7lcttS-t"3*^##ttL*i^ (*-ry*> 
3.5^) t#Ji, 7K^«134t7-?/^13 

RI SCfa-Kasy H 14f©f3-K^ 
ttR I SCTim^-y MW»ft*i l 7SrifiUTJ*tt/h 
ftjfta=S' h 1 1 8^Bft«H[a=y h 1 1 9fcf©IM 
»A*fTfc*l5. El 1-CttVL IW= 7©S&ga.-y h 1 
4 0 fc R I SC37©P^-y H0 6§r*S5VMC* 
^LTV^^^^LTV^^ft, iHg^y H20 



-0OT ?tXtf%£.1-Z> - 1 bfoi: 
I00 29] Zb\Zti<£tf**})7?±*fii<£X-h-o1t 
®£\-iv-Y/*Y7=>--y Y 1 2 7^7* 
L, 7 1 2 6i>f>f-? 1 2 9 t 

r^t^AS.ig- "J, T-?^U12 8, RlSCfflf- 
1 2 1 SraLTx-^g^g^-J' H19 

h 1 1 scDUi^ic&^sna, 

1 3 9 t-r— 1 3 8£fflV>T, W^ny 
[0 0 3 0] R I S Cf»<$<DWfi*\Z. V L I W^^OH 

fffrf? 5 (R I scif&^)-g|5) z>s$g£ 

Lfci§-£\ RISCr3-K==yMl4HVLI 

-s/ H o i^#0£3g££*n Bt»«*7h> 
*tt#tt£7 Kl^/B^* 1 3 6SriiL-Ce^.btt5o 

$*LTV^*&tt»tt3feT Kv^ffl^ 1 4 1 £iILT 
lft»»a=f h 1 1 9 4if*»bR I SCfa-Kax 

i s caro^ysraofftjtor kw^ssiicWD ft 

VL IWt-/;H 1 3^te*fi£;JXT^5VL IW^<& 
*7?±A-f5Ztfr~*imttl:Zo :ni:iot 1 VL 
I\Vf-/;H 1 3?J»P>©VL I W^^-Ogg^a LRXf 

[0 0 3 1] VL I W^^^fa- Kit 1 4 2 £i§ 
LT^tt<7)5§4$r§»tfc:^^-7is'^3.-s' HOlli 
VL I W^^ftff^- 1 0 3 £iILTVL I WjfilMHIlE 
^-y HO 4--VL I W^^O^^^LfCwt 
«r*QP>*5o VL IWSEii^J^aLns/ H 0 4ttVL I 
WA«SrjB»i-5*frS:JM)£U, R I S C n rffiliSpff 
10 9 £iILR I S C73- K^j/ Hi 4-^5-T 
Yvxs<x\ 0 SOT K^^fSE^ajUfc^©|ltT?r 
^ihi^r^o RISCf3-F3-!/Hl4rtXIJV 
L IWjn-K^-y HI 5f*HDUi/X?X'1%fe£tl, 
tz^\t, ffigmJj&WWtcibR ISC37106^flc 

VL IW^^rUffL'iV^-^'b, l^iluVL 1 war 

[0032] vl iW7-^n i s^b^r kv* 

^^•T K^*'*-* 1 0 5<DT K^Jrffl^VL IW^ 
A^. l l 2-VL I Wfii<$rtfm%-&£tl : b B VL Iff 
3- K-=l= 5/ h 1 1 5 it V L I W<ft#'<* 1 120VL 
I W##£ V L I WgffflJt^- yH04HVLI 
W^h^n- KfitMI f- 1 1 1 &mLXxkbtLX< SIS. 
»*f*& ifclCT* = - KU VL IWSga-y HlHtfP 
(f % 1 1 6 £ii LT V L I Wgl^a.- yH20Sfcli 
R I SC=78Bl 0 6 0ttftStH«y h 1 1 9^ifi!) 



V L I W®%=>-- yH20i \tm&ifo&=>-= yh^ 
K/MS-^iHSt^.-j' K DSP (Digital Signal Proce 
ssor:mz_t£mnfii&) ^(OW^-^-U hX'h5 3 Ell 

— # yUU' ^ 7 r /V-I© T'o ± y -f<D MAifjk £ fl 

1 2 SftiLTfrfrJlS. VLIW^^lc^^- 
y7^*##ri 5 £**vCWc4§-g\ VLIWD-K/ 
;* Y73L=.y H 3 liS7-?^^ry>a 1 2 9lc#L 
7K^^12 5tf-^/<^13 0, VLIWfflf 

12 4 ^ffl^TT^-fe^riSfg^l-So 
[0 0 3 3] V L I W^^*Sigi^ LTigt< ^IJ^^T 
Ku^^7 1 0 SSriiLTVL lvH&WMfea-=-y V 1 

0 4rtlc»j^$nT^5T KV-^tW^S-ftV^^T W 

1 3207 K^tVL I Wt- Zf/Uffl${S%- 1 
3 3£iILTVL IWf-^H 1 3A>?,VL I Wift# 
^tt*UJ**l5. §c*ffi$ftfcVL IW^^SfiOA 
^Tfc5wtSr^i-^7 = -K^^T-^5S-g-VL I 
Wt3- K^-f H 1 5 A»VL I W^^HfT^fiiff 

1 1 OfcilLTVL I WgKl^lJ^- j/ h 1 0 4 l£ V L 

I Wife£?'J<D557£*fJfe*£ 0 VL IW^^Uffttid 
fllOlclJVL I W^K)^Trotel-f!l O £^ M9V 

5, VLI WjggbtU^- s/ H O 4 fJV L I W^^-yiJ 
W^TSrSltTVL I Wifr^TfS-S§- 1 0 2 t R I S C 

^rvwmt^i 0 9 ^riiLVL iw#^^7^^7 

iyfa=j/ HOliRI SCT3-Ka=y Hi 

4^6*., R I S C^^(Cl«^-f-5o 
[0 0 3 4] -tt£t>%* R I S C^<DM^f ICfJR I S 

C371 06$rfflV\ VLIW^OUffCBVLIW 

3714 0^5. V.LIW3714 0Oj{ffTttlf 
^('R I S C^^-l-iliOLfcVL I W^}^05>^^ 

tL.<tt»SOT'KU^O»ttSrM;^4:U VLI 
Wift£-jgiffl/E^--S' h 1 04^^^^ 
SBlnGtfSrf-avL iwf-^n 1 3j!>6.Mvl i w 

W^VL IWf3-yi 1 5 ~-m&-il!i-fo VL IW^ 
L I W^^-OHtf 5:1^^1/— ^^fcLVL I WT—yjls 

I I 3 w t ic«t >9 KXtb^iew^a^ v 

fl2i-« w t K J: 0 V L I WBJg L4 v ^-Y ^. n t'd 

R I S C^JUStEH-*- 5 r. T*5^tt<OiliJf *5 

[0 0 3 5] *^(S?B»«Aftff*Si5«Tife9, 4>oV 
L I wft^fctt 5 «t 0 WM^mm^WX^^^iz 
ttrtjKll?J»l'^^«)*J8li*t», VL IW371 4 0 
<0KlfE£f£ltU RISC3710 6W*T»Mff5 
l>t>T1fe-Cib5 t il:RISC37 10 6Oi^ 



ST-fcl^tl-g-lCfiR ISC3710 6 <£>tbf£& (£jhU 
V LIW3714 0 (DfrX'WjfrTZ) Z t t^TfcS^ 
[0 0 3 6] £f>K, R I S C<&#«>2£?T c f l JwVL I W 

3Ti4 0<DSIS:s (u^^^r-r^^tr) 

T-£, VLIW^Ifffl-RISCnTlOeCili 

[0 0 3 7] VLIWjg|lflg^yM0 4ll VL 
IW*^J5fTif|Cj|ffit>©VL IW*^#VL IW^ 
!5fT«T*lC«#r SjfeOR I S Cft3-fctt#tfeS*fc^ 
A»SrlH»lEf - 1 3 7 MLTftbJiS^a- K*S*&t> 

1 0 2 t R I S C^TMPfS-^-l 0 9 §r3 LTR I SC 

5o 

[0 0 3 8] VL IWf-^H 1 3ICti-^^.^RO 

M, E P ROM («fttift#i&*%*J&iH£o;F9%{£ 

y^ey) , e e p rom <«KWiH*/»#&**rtefc 

PROM) , FRAM (IWt^tU) ^©^SSStt 
7<^-y>, DRAM Wt5;y^RAM) , SRAM 

(^?T-f^RAM) ^<D«3§te7<^y 
5.- ##^x.^TBg4^ ; ey,.^Jx.tiEEPROM. 77 
j/ya^^y, FRAM, DRAM, S RAMfM^ 

V L I Wf-7';l'f-^/^ 12 2 £il LT 
■>^f ACJfDfcVL I Wf-7';l'^^t5 r. i ^ 
HgT-fe5o CtttcioT, VL I WEb^+l'tb6<3lCV 
L I wy-7 f /uSr->^y^lc*a4#*Kfc't'Sr.fcaJ-C 
£5 = £fcVL I Wjgiffi$£:x-5, h l 0 4rtJCfe5^ 

■^?^07?t^l:t:«VL I wf-7'^f-^^ 

* 1 2 2#ffil^S>*l5o SRAM^fflV^tteOy^y 

T-^5o DRAMIi^^D^iS 1<@CD h7>-^fT? 
«fi££*l„ SRAMt±.-< ; ey^^5 4{@Xtt6{@(Db7 
>v?^^T-lf^:$tL5/cfc, DRAMSr^SwiTV 
L I Wx-TVvfc S RAMSrffi 1^5 -fc *) >h£ < 5„ 
HI 2 HBBB 1 fcff 5^ yf ?D7"Pt y1)-<D£Bffltf^£ 
H5= E2T-tt RISCa7106iVLIW371 
4 OOV^^^gi^o^'n— 

f-1 0 0 fcEl— ©HtfNcttB— ©K-f-tfJBv^Mi-cv* 

5= 

[0 0 3 9] SI 5 |Cti, V L I W^ll$^^-|- it) VL I 

w^jflSR i s cti^tmiHzmfT-fzm&tDfj ? >- 

Ft vl I Wffr£<£>n- KtMfl-offla^SfL-c 

v»5 s 

[0 04 0] VL I \V#l!&lfr#fiR I S C#<£0 1 O 
-?, Rl SC^l, 2, 3>|S)il:RISC37 10 
6 T'/<-f 7*7^ ViaST'Uff £*X5, 0 1 , 5 0 



4, 5 0 6, 5 0 7li^-<D^7"7-r>^X— v^Sr^L 

xv>5= Hi^7x ? f, Dli^f^-K, EiiH 
i" 0 VLIW^l. 2, 312, VLIWan 

4 o-c/<-r7*7'C^s-c , iifT$n5= 12-51-502, 5 

0 3, 5 0 5 ttt©/^ 7*7^ V^f-v'^/T LTl> 
5o ^7'7'fyOVI, VD, VE, VM, VWI2-?- 
tlfilVLIWfflC^7ayf, ffe<pX=»— K, H 

^yr ^tii^^x— 

[0 0 4 1] VL IWM^i'bVL IW^1a3 

* k LfetVL 1 wift<£ 1 o^v 7' 

7^>5 0 2 tfiM'^^lbUflte-f 5o VLIW^ 
2«K©VL IW^iVL I W^lgfT&OWftCO 
R I SC^fc##l4#&VvS§-£, VLIW^20H 
ff503tRIS Clft<& 1 (DM!! 5 0 4 Sr&J'lJICft 9 - 
kfrBlifeX-hZa VLIW^3O$ff5 0 5tRIS 
C^2«OHff 5 0 6 t^fll-H^Tt, VLIW^ 

^T1-5t, vl I w^fflro^T^-rviiiNx. 

R I S Clft^ 3 (DlItT 5 0 7 #frfc>ix5o 
[0 0 4 2] V I ^f-^fVL I W7-7'/^fclE* 

ttl$ix5VL iw^ffla- KWft©iJySrl2l5coTl^ 
"To VL I W#^-|C|2^©^|i$-$iJ^)-r5fcfe03 

— K# l^wifciJhxi/^o :ovliw^© 

^SUl 2 8fy h^V>tt 2 5 6 If y hWgJ&ftTfc 
5o fS-^-5 0 8I2VL I WiHg^l Sr$)Jffll-r5/c«)<7D7 
W ~/U K, 5 0 9 HVL I Wi£g#£2 Sr$0^li-5fc«)ro 
7 ^ K, 5 10 (IffiBcjKIMSSrtdm-S tz#><0 7 4 
-A-K, 5 l l(2j?t!j^^?t^[|§Sr^JPi-5fc«)ro7 
^— /UK, 5 12BVL I Wifr<£<05sT-^<0terot£ $8 
SrfeiW-t-5 fc»07>f -A K4 Mfj* £*rCV^5„ 
5 0 8, 50 9, 5 1 0, 5 1 1, 512<D&A<D7J 
-yUKfi3 2 tTy hfttr, 5 1 3 ©^n — K, 5 14 
toy* 4 *zf\/— S K 5 15©y-Xl/i/^l, 
55 1 607-^V^2, 5 1 7«f^7^^-y 
a vuv ; ^^4i:*©fiJf=i-^^nTV5. r<0^?^3- 
K&VL I wf =1-^7*3- KL#»JHi«r9J»i- 
5o 

[0 04 3] *»B©IBte»ffit?tt, ifr^-fe s/ MOgft 

i/f-^'J#^5fcfe(O^^^L< IJ#f7K^ 
^^O^^hy77"fcLTffl^T^5o IlO^nt 

£ i <oyx2± „D-mL< \z%2 <n>y'u± hbfr 

7*o-t ^ -^d:^|cjt77»7'D-fe ylM-@^-Cfc5tJ(tT- 
lc/£5rttt^-Cfe5o 

[0 04 4] -7^^7'D-tr j/f-^t^U— 7'7"Dt}'t 



U -TVn ± y iJ- 1 L < 14^ X 9 7* o "fe y iWftffttSr 

[0 0 4 5] H6lCtt. *^£flJ/BLfcv*T^£>£ 
*H#**n6. 601(41 tfeftV % tt1MttM>7'y ^ b 

/M6 11, CD-ROM6 12, tfftA^76 1 
5, LCD618, ^-sK-K^y^^OWffl?*^ 
-f ^6 2 0<»i«SHK**l*. •>^fi6 0 1|j;7'Btj' 
t6 0 2, yp^?^4j($rttM1-<5ROM6 0 8, x- 
^^o^A^fSSRAMe 0 9, DRAM6 
1 4RVSDRAM6 14, g^fflBH£x-*^£tei&<i 
t5 3^77^ 5 '^ffl7l'-AAj/77 6 1 0, C 
D-ROM^$lJ^-f-5CD-ROMx=i — ^'6 1 3, f 
fZfflWtZVTHrals 1-D- 7 6 1 6, ffofs 
(LCD) ^J»f5LCD3yhP-76 1 
9, Y J ^-/ x )>9^(Dmill7 ! ^ 2 0 

(i?-t-5^i2T ? -'<'C^3> ho — 7 6 2 1^^->^.x^n' 
*6 0 7|C»«l$ilTfll**ilTV^5. 
[0 0 4 6] 7"nts/t6 0 2 »4, llO^ty b£ 
»O^DtyH-l (60 3) t, I2 0«*ti/ 
07'Dtyt2 (6 0 5) i»fofl|/ftSiXTi3!J, f&IWf 
*6 0 6fcJ:!J 7*D-fej/lM i57 , Dt$/f2^, Mfffg 
* 6 0 4 tc J: 0 7'd ± y ■f 2 a* 7 n -fe j, -tf-i & fcljap-f 
5= 7o±.yt6 0 2l43ftjG:/7:y:7w MP E 

SOT, '&&<D£ p^l?fflcD/N— K^iTEHS^iJ.Rft 

ry > b«s©ttft©flu«*^tt7*y y hs« 

[0 0 4 7 J 121 7 Ktt, 06©7*Dt s^i?" 6 0 2 £— O 

;t) 7* o s^Hds^ixT^-So 7*P"fcy1h7 0 

1 (4, ^#ft«®B»»&ffi.fflV^¥&Ar>y 
J:5*l«o*»#*«lc»jft*n*. 

1 , 4Wv^>^->'PKeMSrfflVTV^^>57 , 7^^s/^^ 
j/^-^ICttlh^tlS. r<07>'7 % 3'7'»^(4, ROM 6 

0 8-^RAM6 0 9 ttfO* * y tf-£$.tlZ> Z b i>h 

[0 04 8J !7^^7'07'0ir yf-7 0 H4, %\<D 
&<$r±y hSri^OT'D-fej/t 1 (7 0 8) t, H2<£i*ii 
#5"tr s/ har^oyu-tj/t2 (7 11), T-9*>tv 
V3.7 12, JlJa^S, ^D^/<;Wi4lHl8 (CP 
G) 7 1 4, AtttfjEHS (I/O) 715^lbtf^$ 

[0 0 4 9] T'n-fey-thl (7 0 8) b7'v±-y*2 
(711) Olfi^^lCtt 1 6 f ;/ h djEfi^^W R 

1 SC7'n-irj/f-> 6 4 if y Ml^S^^OVL I W7" 
c-t yV-<Dm^t>^, 3 2 tf s/ h®T£&&$<DR I 



SC/Dtyft 1 2 8 tTy hi^fi^OVL I \V7' 
Ptj/t©|i^W, 6 4 Vy b@j£gift<k<DR I 
SC/otyt^ 5 6 f j/ Hfg^OVL IAV7* 
D-feyf-^^fc^c C<0^-g-to-yrT-{47 , D-tr j/f-i .u 
7 , nt 5 't2»t5;t'b^t'fe5 0 0 7T147- 
o-fej/lM (7 0 8) ji* R I SCT'nir yf- (01 OR 
ISC37106) , 7*D-tj/f-2 (7 11) #VL I 
W/ntj/f (ilOVLI\V37140) 

[0 0 5 0] yntj/tl (7 0 8) I4lft<£:7 * 
= y M0 1, 10 7, R I S Cf3- 

H14, lo*fe»4^0®SC^-=y h 7 0 
4, RISCD-K/^h73=;/M2 7^e,M$ 

tu, rta$'<*7 o 2U:J:&«ttS;ixT^5. ^^7 = s/ 
f^-y b 1 0 1 y>^. 1 0 7d»f>ife££§S 

#tBL, fOl^fflUc^&R I SCf3- Kaiy 
HUflWrU StU^s, h 7 0 4fflffL, 
y T^ir^i&g/.e^ttn-K/* hT^j/ h 1 2 
7 Jgg^-s' h 7 0 4lil4*»3.-S' 

K DSPfti'Ogtg^s' M*gjWT,2>„ *fcn-© 

-^<Dfa-$<DUfr&?>-&'<* 7 0 9 Srffl^T, ^<^a^ h 
□ -^a.- h 7 1 2 A»ibtT^ix5 0 RISCD— K/ 
^ |>73--, h l 2 7I4'<* 7 0 5SrfflV>T-r-^= 3 r + 
j/v-i 1 2 9 IdT^ir^SrfTPo f-^+yv-in 
9 ^Wf-? 0 i£.^(4^* a > h n — jVs. =. y y 7 
1 2^t)/<^ 7 0 7 £ffll^TfTfr;h-5o 
[0 0 5 1] j/i^2 (7 11) 14 VL I WjgSftfl 

^3.=. J/M04, V L I Wf- 113, V L I W 
fa-Ka-y M 1 5, lo*fcJ4«tfcWSIg3.= s/ 
h 7 04, VLIWB-nh7^s'H3 1A>f,i 
fiK^tL, rt§8^*^ 7 0 2Cl < fc US^StlTV^o VL I 
W^iJl^J^- yH04HVLI W$t<$<D&®m> 
fr*> b > V L I Wx-TVu 1 1 3 «t •? VL I W^^^sgJ 
^W$tL, VLIWf3-Ks=yHl5T^)| 
tfrL^a=s/ i> 7 o 4#Krt£U p'^y r^ir^.^ 
*4»frttB — K/^ hT=L-y h l 3 l*5/g»)i-5 0 
VL IWf-7*/H 1 Z \Z.\t-? ROM*?7 y y*/=L 
^^P* b'<D^W&&* ^UXIJS RAM-^D R AM/i 
b~<DW%&**ytfi&m£in5 e vl lWf-7'/Hj;f 

D-/V3.^s/ hSriitT^gBA^VL I W^^gg^fcti 
L#ff4fc*i5. Sl^3-=s' h 7 0 4|c(4*^^--y 

s/ h, DDS P<e4ro«H[a=y h^S^tlS, 
-Ogl^^^s' hSTttSfflWo^S-fc*)*. vl iwo 

- K/^ hT3.-i/ M 3 l (4^ 7 0 6 Srfflv-'Tr- 
?*ty>^ 1 2 9\ZT?±X*:'fr 9, 
[00 5 2] = > h u — vU y h 7 1 2 (4 7 



1 3*fflV>T I/O 7 1 5\ZT?±*%'fr? B I/O 
7 1 5ttT Kl^^«*7 1 7, T-y-ff -§-7 1 6£fflV> 
Tf- y 7"©* i Of*-* t U Srtrpo /<*7 13 

ictt«a*s?A-/u7 i o^&it^nscfc t>fc5„ 

*fcrtSBO^n 5/^«CPG 7 1 4fC < toT%4^il 

(0 0 5 3) /Dts/tl (7 0 8) t7*t3-fe yf 2 
(7 11) tOfeV^cO'f^^-^aH'^ttMPff^ 

(Xtt'<*) 7 o sfc/B^-OribftS. 

10 054] @7<D<fc5K7*o-feylH 
5. 

[0 0 5 5] 08 |Ctt*8HlcfltS&©Jttt&fi-?J!>5 

>4>5 7*7 ^f- y * s/ s?it*tjh $ns 0 

[0 0 5 6] 7^D3y^800(i, Hi ©7* 

1)803, I2©>*y 8 04, T'o-fcylMn!)**.® 
^8 0 5, 7 Kl^'^8 0 6, x — y"'<;*8 0 7 , & 
tf/^f&Jflp-*—:/ h 8 0 8 Sr^-f-io 
[0 0 5 7] HcyntytS 0 lURI SCf/D 
-try If-?, l 6 hBJ6*ift*Sr|ltfi-a7'B*yf- 
-C*)5o l2©7 , ntj/t8 0 2liVLIWlW7'nt 
yf-?, 6 4 Ify hft^Sr^i-57'Dlr ytf-ffe 
5, IlwyntytSO ltf 2©7"otyt8 0 2 
i©ift#ft« (ifo<£-fcyK ^^^yK^tt - / 
ttSfcS. %l<D?t*y 8 0 3 
lwfJ^lW7*oirs/1^8 0 i*Hffi-5A^- (7"o^7 
A) #M*iM£ftS. ^2<0>^ey 8 0 4lCtt^2C07'D 
■fcyr8 0 2#HfT$*V3A* C/ny*?A) ^ttMS 
ftS, I ltf)^*!) 8 0 3RXftt2ff)* 1 *y 8 0 4 tt* 

»*tt®y*yxttii^<D**yT#Wte*i$. mi 

O>^y803 t^2co^^y8 0 4 8r*##*.T«NB* 

*yftO'*#**W!t* i eyK:tt. El l ©-^ y a 7 
otyfcvL iwr-^n 1 3tttffl$^5 fc©i 

[0 0 5 8] H9©y*y^y7'U:5<1-J:5i::JBi«>7' 
DtyWo y*7 A>^2©7'o-ir yfr©7n 



tt. Il(07'Pts/t8 0 1^VHJ^2O7'Dtj/t8 
0 2O7Kl/^ffl±lcfc5 0 »l©>*y 8 0 3 ICO 

m i ©rn-fc j/tf©7*p y*? a©— aufc^tt^TtftMA 
sna. *fc> ^2©y^y 8 0 4ictt^2©7 , D-fe S ' 

[00 5 9] yB-tyf-W«J**.l§]lS8 0 5 tt, XlO 
0 l£l^tt&2©7*B*yf-8 0 2W7K 
&l©>*y 8 0 3 fc&2©>^ey 8 

o-feyf-8 0 l**Hl©^*y 8 0 3£7y--fe*i-3t§ 
-S-tt. 7FV*flH9-fcM»»*8 1 2Sr7 , n-fey-y-^)t» 
V4.I3M8 0 5KA*Tf3o 7oi?y?-$J!5f|;l!sJ?g8 
0 5 1 y 8 0 3©7y--fc;M::&lEft7 

»*^WWflr»8 0 8fea»1-». 1207'ut 

y-fr8 0 2 ic*»**nfcfiii^o»moi>±^»fi«»« 
A{k©fc»©*ny*f*jt©fc*©*MPflr*8 los-as 

*"#-5. — *s ®2©7'o-feyf-8 0 2tfJK2©y.*ey 
8 0 4£7y-fc*1-5#£tt > 7K^«*t«WI* 
8 l 3fc7'o*y1hSt>#*.IS«68 0 5fcA2r*-5. 7 
air yfr§J9#*.SK8 0 5 128? 2 O**}) <DT?±X 

te&MitT K^^flr*^w»»*Srflr*«8 o 

-fS. 8?l©7n-fey-fr8 0 l liifeBt^SnfcA 

8 1 lSrHJA^S. 7p1? yfr«D0 **. 
Ial!g8 0 5l:t-5t, mi©7"D-feyf-t^2©7'q-fe 

y-*-#»«Lttfc:»fF*-5. 

[0 0 6 0] ^l©7*u-fey-fr8 0 l|i|Sl©7ny-fe 
ytf-©7Dy*7A&3ef?U -t ©7n y*7 
^^-C^2©7*D-feyf-©7'oT7A^Sr^i-7' K 
^^tiwtC.to-C, l2©7"ot 5 'ttf2 
©7*n-feyt07 , D : }'7ASr||ffT-#5o 3?2© 
7'n-fe y f-fi3?2 ©7"nir y1?-©7n ^7AO'fOM 
1 ©7"Dt S/tro/O ^7 «^Tt7 K 

l^.*£tti7Jl-5;Li:K.<kot\ $ 1 ©7n-fe y f-©7n 
^7^S5wi«J5. 

[0 0 6 1 J 7*o-feyf-^J"J#^.I5]K8 0 5 file 

m ± •? si 9 ms% Ltc* * y -=? y -ytt*xi-5 i t 

g2ffl7'Dtyt07 , D^7AHS, X-^M 

[0 0 6 2] miCioT, dH*#*OW57"o^? 

nir yf-©7*nT7A^Jfe^P>giS$n^y7^ h £ 
aiTT-fc-oT'b, KfL^7~^7 l ^f- t07"D^7^ 
^2©7*P-tyf-T'^trt i f SOt, y7h?^7©Z 

[0 0 6 3] ftflsLfclf^n-fcyf-Oy-D yy-fc 



10 0 641 %l<D7'v± y*}-8 0 1 b%2(D-7v± i , 

Iio^t!) so 

3Xtil2 0^^ l> 8 0 4 0^fiSr^^<1-5ri:^T 

li, ifo£g|*B< LT<b«fcv\ 
[0 06 5] JUfcGHBffllc J: D % tfo<fM?j/h<0 

■fey h**1-4^D-ty^ott«3jSpifBfcj5c5 0 

[0 0 6 6] Htz.7v-KyV-f$x-®M=>--y KciTO* 

[0 0 6 7] ^/iS^^-fes/ hSr^07'o-fe : /-^$:l7> 

[0068] ftf^«pi£i«a<ttea**i»-c4< fcofct 

[0 0 6 9] rjllC^oT, (1) y7h^3iTli«* 
t55££j&tt£{£ofc£i 1 G I P S (Giga Instructi 
ons Per Second) , Mis. 1 0 GO P S (Giga Operation 

s Per Second) OigSttggSrH^Tt 5. (2) HflFO 

±T'#-5„ (3) ffiL^T?'}) >r—\ >a yt ^tL^T-O 
A*tyhOS4-eff^t#5. (4) ±X<D77V4- 

[0 0 7 0] «U:*»W#teJ:oT*3ftfc3Mi«:JllS 
»»i::*-3^TA*«tettB& Lfc#, ^SPJtt^ftlcPfi 

li, HlOT-f^PT'tityt-Ctt, R I S Ca7©ii? 

0 2 WW !/ d 7*n -fe ;/ f-o J; 5 £-frT t i V\, 
0 2-Cttn— K/* hT^.— y \ 2 0 4 R I SC^Tt 

l©7 , B-feyt5rRISCl7'Dtj/t < ^2©7"p-fe 

RISCliRISCl, RISCltCIS 
CI, CISCltCISCi, CISCltVLIW 
S, vl I witVL iwfgfljWT'o-fc yif&JBvvcfc 
RISCT'otyftVLIWT'Btyt 
t©lfi>^*Srl 6 If s/ hi 6 4 fy K 32f5/h£l 
2 8tfj/h 6 4 f y h t 2 5 6 f y hi«7)0IJSr*1-o 
[0 0 7 1 ] 



[0072] i-fc;bt>, ft*©y7h^irSr3SfTi-5 

^7£3m-f3Sg2<£7-p-feylJ-fc£*rU Il©yD 
■fe ylhtf* 2 C7"ot ylHcfi»Srd»»t5 £. t 3 

[0 0 7 3] 2o©7*o-feytrtSlJ(Dg?®f : :tx.«m® 
[0 0 7 4] 2oOT"Dt y9-Sr3feWl!:ftff*-&a»& 

m i ] *amo-o<omsMm^i^ tv-?'** 

[0 2] Hll!:«5-r-<^o7'o-feyl>-o*»Wo^ei 

[0 3] 0 1 2 ©W ^o/Dt j/tOVL IW 

[04] 0 1ST>'0 2©^^ i'OT'o-fe j/IM-TL BSr 
fflt^OVL lWj&SittS(^H^5K)tPBI. 
[05] vl iw^38fiUO/<-f 7"7^yoifSiA 

[0 6] *&9llz&&-v4 f y9-&$im\*1t'> 

[07] 7yfy7'07 , ot?t07'Pj'^a 

[08] ^JBWKlfliSffiWltWKtt-CfcS^-f ^oa^ 

[09] g|8©-7/('^nayta-?ro^^y'V5/7' J 
[#*0lMi] 

100 •v^y-PT'o-feytf- 
10 1 ^7iyfas y (. 
102 VL IW^^Td^- 
10 3 V L I W^J^lftft^- 
10 4 V L I W^ftfl^a-- y h 
1 0 5, 1 3 2 ift<&7 K V^^^ 



10 6 


RISC37 




10 7 






10 8 






10 9 


R ISCnTfflWI^ 


110 


VL I W^HtTft 




1 1 1 


VL IW^7^- 




112 


V L I WA<p 




1 1 3 


VL I Wt-^/V 




1 1 4 


R I S C^^x^- 




1 1 5 


VL I W^^X^- 




116 


VL I W«J|k-/ 




117 


R I S C : (k%^--y 





l i 8 ffB'hftjSMEaL^y h 
1 1 9 b 

12 0 VL I \Vfo&=--y h 

12 1 R I s cfflx— 

12 2 VL I Wt-^t-^^ 

l 2 3 SUHUBf"-^^ 

12 4 VL I Wfflx — 

12 5,126 7 KU*'<* 

12 7 R I SCo-K/^ F7^^ h 
1 2 8, 1 3 0 x— 

129 f-?^rts/'>a 

13 1 VL I Wd- K/'* YT^-y h 
13 3 V L I Wx-TOWMff -St- 

13 4,139 7 K^*'<* 
13 5, 138 r — 

13 6, 14 1 M^TKl/^S^ 

1 3 7 

14 0 VL I W^7 

14 2 V L I W^ftA^X 3- Kff * 

2 0 0 ^^D/Dt^f 
2 0 1 1/^*77^ ^ 

2 0 2 j&^^L-y h t 1/^^7 7^/^^ 

2 0 3 ^^77^/l'tD-F^ hT^~y h?$<D 

2 04 D-K/^h7^-^h 

2 0 5 x— 

2 0 6 T Kl*'*'** 

301 m%m 

3 0 2 VL IW^7ffl7'P^7^!?y^ 
3 0 3 irl^^ 

304 7K^7yf 

3 0 5 f^7i/f 

3 0 6 v l I wr-y/^^ y 

3 0 7 x-^uftJ^HK 

3 0 8 VLIW37aflU^? 

30 9 T^—y 

3 10 VL I Wj£gjfl£[Hlg 

3 1 1 mw\Bi% 

3 1 2 iEfttHlSS 

3 13 -rjU^y'U?^ 

3 14 VL I W&g^-jy h$W[H]& 

3.1 5 VL I W^tt^ffflSEIB 

3 16 R I SCa7|7'P^7W!)y? 
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